Firms may benefit from proximity to each other due to the existence of several externalities. The productivity premia of firms located in agglomerated regions an be attributed to savings and gains from external economies. However, the capacity to absorb information may depend on activities of the firm, such as involvement in international trade. Importers, exporters and two-way traders are likely to employ a different bundle of resources and be organised differently so that they would appreciate inputs and information from other firms in a different fashion and intensity. Getting a better understanding of such external economies by looking at various types of firms is the focus of present paper. Using Hungarian manufacturing data from 1992-2003, we confirm that firms perform better in agglomerated areas and show that traders gain more in terms of productivity than non-traders when agglomeration rises. Firms that are stable participants of international trade gain 16 % in terms of total factor productivity growth as agglomeration doubles while non-traders may not benefit from agglomeration at all. Results also suggest that traders' productivity premium is most apparent in urbanised economies.
Introduction
It is a frequently observed feature of economic geography that firms appreciate proximity to each other. Manufacturing belts, industrial clusters, cities or science parks are all manifestations of this phenomenon. Sometimes, actual geography, hills, rivers and sea-berth or the amount of sunshine will determine firms' locations. However, centripetal forces of modern economies stemming from savings in transport costs, the collaboration of companies or various Marshallian externalities will result in such agglomerated areas.
Gains from being close to others yield economic benefits. Firms in more densely populated areas were found to be more productive (See Foster & Stehrer (2008) and Combes et al. (2009) ). While such a positive correlation between density and productivity might stem from natural advantages, the productivity premia of agglomerations can be attributed to savings and gains from external economies. Not all firms are expected to be able to enjoy such externalities, and the capacity to absorb information may depend on activities of the firm, such as involvement in international trade. Getting a better understanding of such external economies by looking at various types of firms is the focus of present paper.
These externalities were of course proposed by Marshall (1920) , who identified input-sharing, labour-market pooling and localised technological spillovers as key factors when examining cutlery manufacturers in England. External economies and spillovers play an important role also in growth literature. Endogenous growth models following Lucas (1988) emphasise the role of knowledge spillovers between firms as promoters of technological change and engines of development. More recently in a survey Hanson (2000) identified three broader channels that make more agglomerated regions more productive: (i) proximity of other firms reduce transport cost and created increasing returns to firms with fixed costs of production as in Krugman (1991) , (ii) externalities created by the density of the firms in the locality increase productivity, and (iii) dense economic activity allows for a greater degree of specialisation.
The basic picture about the higher productivity of agglomerations can be seized without firm level information through summary statistics, through regional level data. Using a cross section of US county level data Ciccone & Hall (1996) tested whether labour density affected productivity. They find that doubling labour density increases labour productivity by 6% on average. Using sub-regional data for a set of European countries (NUTS3-level data for Germany, Italy, Spain, France and the UK), Ciccone (2002) repeated the exercise and found that doubling the density of labour results in an average increase of 5% in labour productivity. Dekle & Eaton (1999) estimate the agglomeration effects would produce productivity growth in Japan only to find that agglomeration explains 5.6% labour productivity growth in manufacturing. More recently, Brülhart & Mathys (2008) estimate the effect of labour density across European regions. Estimating the long run elasticity between density and productivity on a panel of 20 European countries at NUTS-2 level, 1 they find it to be 13%. They argue that the higher elasticity found in CEE countries can be partly attributed to the legacy of central planning concentrating industries near the capitals.
Despite the primarily microeconomic nature of agglomeration economies, previously mentioned studies investigate the effect of agglomeration economies using regional level aggregate data and handle it as a black-box. However, more recent studies imply, that external economies affect firm behaviour and performance differently depending on the characteristics of the firm and the extent of agglomeration.
On French firm level data Martin et al. (2008) have shown that agglomeration economies have significant though nonlinear effect. Firms are more productive in more dense environments only up-to a point, then productivity premia are diminished by the increasing congestion effects. They also found that firms especially benefit from the proximity of the firms in their own sector. Doubling the sector employment size around a firm increases productivity by 4% on average. Heterogenous response is underlined by Békés, Kleinert & Toubal (2009) , who show using Hungarian data that while the most productive firms gain substantially from spillovers, the worst quartile of firms loose out on higher presence of foreign firms.
In addition, on French data Combes et al. (2009) try to tell agglomeration and selection apart. The study concluded that the observed productivity premia across French metropolitan firms are not due to the selection of more productive firms but to agglomeration economies. They also show that agglomeration effects increase with the productivity of the firm. Though the firm-level empirical literature is only recently emerging, findings suggest that not all firms benefit from agglomeration economies to the same extent.
Investigating clustering of Danish firms, Strøjer Madsen et al. (2003) find significantly higher productivity across concentrated firms. However, wood and textile manufacturing showed higher sensitivity to clustering than other sectors.
Motivated by these results, the present paper intends to open up the blackbox of aggregation and to look more into the effects of firm level heterogeneity to the assessment of agglomeration economies. Given the prevalence of evidence suggesting how firms active in international trade operate differently from non-traders in terms of using inputs or capital as well as in terms of performance, the focus will be on the effect of agglomeration economies on international traders. Importers, exporters and two-way traders are likely to employ a different bundle of resources and be organised differently so that they would appreciate inputs and information from other firms in a different fashion and intensity.
Since Bernard & Jensen (1999) 's seminal empirical paper on U.S. exporters, many have documented that trading activity is a rare and rather concentrated activity. Also, firms engaging in international trade, besides the fact that their products cross national borders, are different from non-trading firms in many aspects. These firms employ more and better skilled workers, pay higher wages and are more productive than firms selling within borders only. Many of these differences related to the operation of the firms were found and documented both for the U.S. and European countries, for example Bernard et al. (2007) or Mayer & Ottaviano (2008) .
While new economic geography and trade models (Krugman 1991 , Ottaviano et al. 2002 explain the unequal spatial distribution of economic activity and international trade together, recent empirical literature on trading firms gives little guidance on the relationship between trading behaviour and agglomeration. We know, that international traders evaluate many location related factors differently. Indeed, traders are better off being in the proximity of firstgeography factors such as national borders or bodies of water. As shown by Koenig (2005) , French overseas exporters tend to locate near those cities and ports that provide access to their respective partner countries. We know less about the so called second-geography factors: proximity of other firms and density of economic environment. This paper focuses on the agglomeration-productivity relationship by looking at the productivity premia of firms and investigates if certain firms, those who are active in international trade, behave differently. In other words, our central questions are if internationalised firms showed different performance in more densely populated environments and whether one could see a difference in their agglomeration premia with respect to non trading firms.
The rest of the paper is organised as follows. In Section 2 we argue why international traders might benefit from agglomeration economies. Section 3 introduces the data and discusses basic spatial issues. Section 4 discusses empirical strategy and estimation methods. Section 5 estimates whether trading firms are more productive in more agglomerated environment. We find that trading firms show higher productivity in agglomerations, while no evidence of agglomeration economies are found across nontrading firms. Section 6 tries to identify the possible sources of the relatively higher productivity of traders in agglomeration by disentangling agglomeration into localisation and urbanisation and sees which correlates more with the productivity of trading firms. Results suggest, that larger part of the observed premium of traders is due to urbanisation economies.
Mechanics of Agglomeration
Agglomeration economies, as externalities to firms, are in fact sums of many individual externalities reinforcing each other. These are in most cases observationally equivalent, implying that its different channels are more likely to be distinguished theoretically than empirically. As Rosenthal & Strange (2004) put it: "it can be shown that agglomeration economies whose sources are knowledge spillovers, labour market pooling, or input sharing all manifest themselves in pretty much the same way." (p. 2146) Though, we do not as-sess the contribution to agglomeration effects of these channels individually, this section provides a deeper insight into the agglomeration externalities and discusses what is special in international traders.
Agglomeration forces
Input sharing: In a dense economic surroundings, individual firms have abundant opportunities for both the local outsourcing of inputs and the distribution of output, thus reducing transportation costs. In the case of scale economies, upstream firms are able to procure their inputs more cheaply if they express demand in a more dense environment. That is, downstream firms in concentrated industry locations will be able to outsource their input needs, which creates a higher level of vertical disintegration. The love of input variety is not necessarily limited to one industry, but also applies to the interplay between many. This feature of increasing returns in intermediate inputs lies at the core of monopolistic competition models of economic geography and trade (see e.g. Ciccone & Hall (1996) , Abdel-Rahman (1988) ).
Labour market externalities:
In agglomerations firms have access to established pools of labour that are both specialised and deep, thus minimising costs associated with search and training. In more urban environment education tends to be of better quality and due to the larger number of people development of special skills is more possible. Urban areas not only provide better skilled and more specialised workers, but also allow for better on-the-job human capital accumulation as pointed out by Glaeser & Mare (2001) . This implies that firms will more likely find the employee of their needs and thus better employment matches are created. Additionally, if a larger pool of employees are available, firms do not have to keep up ineffective matches. As shown by Bleakley & Lin (2007) workers have lower searching cost and lower tendency to leave their own sector in denser labour markets.
Knowledge spillovers: Concentration of firms is thought to enhance the production of knowledge and increase spillovers, via face-to-face exchange of tacit knowledge or through the mobility of human capital between firms. Knowledge spillovers are central element of innovation and R&D activity and economic development. Marshall (1920) described fertility of spillovers in book IV, chapter X. §3. as: "if one man starts a new idea, it is taken up by others and combined with suggestions of their own; and thus it becomes the source of further new ideas." If knowledge is tacit knowledge spillovers might be subject to geographical boundaries. The propagation of tacit knowledge requires faceto-face communication and is hard to capture of codify. Audretsch & Feldman (2004) and Jaffe et al. (1993) use patent citations as the result of knowledge spillovers to grasp the phenomenon. They find that R&D activity is rather localised across the U.S.
What is special in trading firms?
These agglomeration effects do not benefit all firms the same extent. Sensitivity to agglomeration economies depends on the scale of operation, the special skill and production-technique needs of the firms, and the degree to which the firm is part of a vertically disintegrated production process. We argue that international traders particulary benefit from the aforementioned channels.
Better factors of production: Competing internationally is a demanding task for domestic firms. Innovation in product quality and services is essential to survive the competition. Firms in a dense economic environment have a better chance to find matching, either domestic or foreign input to their production process, which makes the firm more productive and able to export its own products. Furthermore, dense economies and/or industrially specialised regions provide better matching labour force in terms of skills and higher quality of human capital, which increases firm performance. When explaining the relative small ratio of Colombian exporters, Brooks (2003) finds that insufficient level of product quality plays important role. More recently, Imbriani et al. (2008) , investigating export propensity of Italian firms, find that product quality gives strict ordering to firms in trading activity.
Meeting Scale requirements:
Entering an international market implies that higher than local or domestic demand concentrates in a firm or in a region. This is especially true in the case of Hungary, a small open economy, where exporters in most cases sell to larger than local markets. In order to be able to compete abroad the scale requirements are substantial. Agglomeration economies -via input sharing -are able to create sufficient backward linkages, such that other firms find it more profitable to supply. Additionally, local outsourcing of parts of the production process is more likely.
Knowledge to trade:
The fixed cost of international trade is often referred to as that of marketing, repackaging, finding distribution channels. These cost depend on the information availability on the foreign market at the place of production. Knowledge spillovers on the techniques of trade in an agglomerated environment tend to reduce these cost. For example Lovely et al. (2005) investigate the location of exporting firm headquarters in the U.S. They find that firms that export to not easily accessible countries tend to locate in each others proximity. Also, trade related tacit knowledge is more likely to circulate better in dense environments. In a recent study on tacit export knowledge, Soon & Fraser (2006) interviewing Australian exporters, find that information on overseas business opportunities and on variations in export customer preference is a valued and not easily accessible information for managers.
Export Spillovers: The idea of export spillovers are connected to the previous point. It asks whether the presence of other traders in the vicinity (mainly multinationals and FDI) affects extensive or intensive margin of trade of the local firms. Aitken et al. (1997) examine Mexican plants' export behaviour and find that propensity to trade is positively affected by the presence of multinational firms in the same location, but is not affected by general exporter presence. On Colombian, Mexican and Moroccan data Clerides et al. (1998) find evidence of positive regional externalities. Most trading manufacturers are multi-product firms and handle complex processes. For example, on average Hungarian manufacturers export 7 and import 20 different HS6 category products. This presupposes advanced management and learning skills, higher absorption capacity. That is international traders are more able to harness technology and knowledge spillovers. The empirical evidence on this between traders' spillovers are, however, mixed. For example Bernard & Jensen (2004) find that for US exporters the spillovers from other exporting firms are negligible, while Kneller & Pisu (2007) investigating export spillovers from FDI on UK data find that the presence of foreign multinationals in the same industry or region affect positively the intensive and extensive margins of trade.
Import Spillovers: Just as in the case of exporting activity, firms also might draw benefit from proximity of importers. Finding appropriate and reliable suppliers might be costly and local information spillovers can effectively lower fixed costs related to search. While there is growing evidence on the positive effect of imports on productivity see e.g. Halpern et al. (2009) or Acharya & Keller (2008) , to the authors knowledge local import spillovers have been so far neglected by the literature and evidence is limited.
Data Description
The empirical analysis uses a panel of Hungarian manufacturing firms from 1992-2003 with very detailed firm level information on balance sheet and trading activity. The panel contains on average 15000 firms yearly 2 of the manufacturing sectors ranging from 17 to 37 of the EU's NACE 2 digit classification. For detailed description of the dataset see .
Hungarian geography
The balance sheet information provides the necessary variables to estimate productivity by value added or total factor productivity (TFP). It gives further information on firm size and whether the firm is owned by a foreign owner. The balance sheet data has been merged with customs information, thus, we see whether a given firm is engaged in exporting or importing activity in the given year. In this study we will refer to a firm being a trader in a given year if it is either exporting or importing.
The geography data point to the locations of the headquarters of the firms.
Headquarters in the case of manufacturing coincides with the place of production with higher probability than in other sectors. The most disaggregated level of location identification at our disposal are zip-codes. Unfortunately, the Hungarian zipcode system is not a one-to-one mapping, therefore larger geographical entities are required. From larger to smaller these are: county (megye), micro-region (kistérség) and zipcode levels. 
Regional density and productivity distribution
In line with international findings, more densely populated regions are found to be more productive in Hungary, too. As an illustration ahead of refined analysis to come, let us highlight some key correlations between productivity and density. To get them, firm level employment and value added are aggregated up to (NUTS-4) micro-region level.
First, regions that have twice as many workers boost firms that are about 19 percent more productive on average. Figure 1 illustrates the productivity premium of the denser regions for the year 1999.
5 The figure plots the density of manufacturing employment in a microregion against the average log productivity calculated over the firms of the microregion. Density as the number of employees / area captures the average distance between firms and people that will translate into a measure of easiness to communicate. It shows that firms in twice as dense, or agglomerated (larger in terms of employment/area) areas show a X% higher labour productivity. This finding bodes well in international evidence, and this paper aims at dissecting this effect -turning to the firm level.
The raw elasticity estimate obtained from regressing the log of average value added in a micro-region on the employment density is 19 percent. Compared to raw elasticities found for other countries (see. e.g Ciccone (2002) for EU countries and Combes et al. (2008) for France) the Hungarian figure is rather high. Brülhart & Mathys (2008) , who find that both raw elasticity and the casual effect of agglomeration on productivity is higher in CEEC countries, explain the phenomenon as the heritage from the concentrated central planning around the capital cities.
Second, we may observe the working of agglomeration economies at the extreme level of regional disaggregation: cities. Indeed, the essence of agglomeration is captured in cities. Cities provide indivisibilities, better skilled and more diversified labour force and a wider range of specialised services and suppliers that facilitate the emergence of agglomeration economies. To have a sketch of the relationship between agglomeration and productivity at firm level a simple exercise is conducted. A crude, binary measure of agglomeration is proposed. Hungarian firms are divided into two groups, to those in cities with on average more than 10.000 manufacturing workers and to those located elsewhere. This distinction identifies the 10 most populated Hungarian cities as agglomerated locations.
Figure 2, panel a) compares productivity distributions of agglomeration and non-agglomeration firms. The figure shows that the productivity distribution of agglomerated firm is more dilated and its mean is more towards the positive segment of the productivity range. This suggests, that firms in different productivity quantiles are affected differently by agglomeration economies and there are more high productivity firms found in cities. In contrast, in panel b), when productivity distribution of traders and nontraders are compared, we find that trading firms are approximately equally more productive in all quantiles. On average Hungarian traders are 50-60 percent more productive than nontraders.
In panel c) the two previous approached are combined. Productivity distribu-tion of firms are separately displayed by agglomeration and trade. The graph shows that distributions over agglomerated firm are in both cases of traders and nontraders the dilated version of the non-agglomerated counterpart rather than shifted. Which reinforces the notion that agglomeration on average hold more productive firms. The result also suggests that trading firms in the 10 largest Hungarian cities are the most productive ones, that is traders might be able to benefit more from an agglomerated environment.
However, while this preliminary picture gives a hint to the firm level agglomeration premium, it does not condition on firm characteristics and regional amenities. Thus, externalities at firm level will be modelled more explicitly.
Estimating agglomeration premium
Quantifying the importance of the agglomeration effects is not straightforward for at least four reasons. First, higher productivity due agglomeration economies are observationally equivalent with advantage due to first geography factors, endogenous labour quantity and quality. For example, a region that is more productive due to good climate or fertile soil will attract more labour and firms, which implies that productivity and density are simultaneous determined. Second, as agglomeration effects are estimated as a factor of productivity functions, the different channels of agglomeration are rarely identified separately: it is handled as a black-box. Third, the higher average productivity of firms in e.g. cities might be due to selectivity -low productivity firms are more likely to be forced out of the market. Thus, higher productivity of agglomerated regions could be explained by a composition problem (See e.g. Melitz & Ottaviano (2008) and Baldwin & Okubo (2006) ). Fourth, agglomeration does not only have positive effects, but congestion effects such as pollution, higher factor prices etc. all play a role. This implies that measured agglomeration effects are the net of agglomeration benefits and congestion.
The key idea of agglomeration economies and spillovers, is that firms internalise production externalities: the presence of other economic agents enter their production function. Agglomeration economies might affect the technology of both capital and labour usage, thus we will assume they are Hicksneutral. Given these assumptions, agglomeration economies can be expressed as shifters of the productivity of the firm to a Cobb-Douglas production function of a firm, see eg. Henderson (2003) or Martin et al. (2008) . In this specification an agglomeration variable enters the production function. Straight OLS estimation of such an equation in order get the casual effect running from agglomeration towards productivity has several shortcomings.
Thus, the relationship between productivity and agglomeration is estimated directly with lnTFP it being dependent on agglomeration rt , area rt and controls. Total factor productivity (TFP) is estimated by the procedure offered by Olley & Pakes (1996) . The method is suitable to control for entry and exit, within sector restructuring which is needed because the sample contain years of the transition. However, the estimation procedure has been altered to be able to better compare firms engaged in different types of trade following the modification proposed by Amiti & Konings (2007) . This allows to control for productivity gains by the real exchange rate change of the imported intermediates. We also control for the origin of the input -whether it is from a low or high-wage country -to control for the quality of the import as proposed by . The procedure is described in the appendix in detail.
In the present paper, the agglomeration variable is calculated as the logarithm of the employment of all the manufacturing firms in the same microregion. The variable is the same for all the firms in the given region within a year as it contains the firm itself. We control for firm employment in a separate variable. 7 The area variable expresses the area of the microregion where the firm is located in log of square kilometers. Its inclusion is necessary to grasp the density nature of agglomeration and to express the relative proximity of firms within a microregion. The controls include observable firm level characteristics: firmsize, a dummy variable indicating foreign ownership 8 and a dummy for sectoral category.
To assess the role of trading activity in the agglomeration and productivity relationship this section uses two approaches. A trader dummy and a crossterm between the trader dummy and the agglomeration measure is included to express the targeted agglomeration premia of traders.
Variables v r , τ t allow for the possibility to control for unobserved regional characteristics and for temporal effects. In fixed effect specifications, we use and ν i for unobserved firm specific time-invariant heterogeneities. Note that when the regional controls include a microregion dummy, then area controls cannot be identified separately.
Using specification in equation (1) allows to control for time invariant un-observed heterogeneity at firm level, which causes biased estimation. For example, in the case of geographical regions with better first geography (better access to markets, better transportation possibilities or infrastructure), factors unobservable to the researcher that both boost productivity and attract firms create endogeneity. Firms, even in the same sector might behave differently in terms of risk taking or innovation process. In addition, more risk-taking firms are more likely to enter foreign trade, previously not served markets. This firm level idiosyncracy might affect both productivity and location choice.
The Olley-Pakes method is able to correct for the simultaneity of input choices and idiosyncratic shocks, thus it provides a feasible solution for the endogeneity of the capital and employment. Firms can foresee negative/positive technology shocks and respond by laying off/hiring workers. As most firm level panel data comes with yearly frequency, ours also, the economic shock captured by ϵ it can be correlated with the employment.
However, this approach has the disadvantage of not handling the endogeneity of the agglomeration variable to the full extent. This way, unobserved contemporaneous regional productivity shocks that might affect any other firms choice of labour input, thus influencing agglomeration variable, are not controlled for. For this reason, finding that firms in agglomerated areas are more productive is better referred to as 'agglomeration premium' rather than agglomeration effect.
Another possibility for handling the endogeneity of the inputs and agglomeration variables together would be to use the GMM method put forward by Bond (2002) . Our finding is however, that GMM estimations on the Hungarian data show rather unstable result with the starting point being excessively important.
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Yet another problem needs to be solved, which arises from using aggregate indicators as regressors on firm level data. As pointed out by Moulton (1990) , regressing aggregate variables on micro-level observations has the pitfall of underestimating the standard errors of the coefficient estimate. This implies that the null-hypothesis of no effect of the group level variable is rejected with higher probability.
In our regressions agglomeration variables are aggregate variables and one might run the risk of underestimating the variance of the coefficient related to them. The downward bias in the estimation of variance is caused by the unobserved characteristics the firms that are in the same vicinity have in common. This indeed might be the case for a number of reasons, e.g. they choose employment from the same pool of labour, they are affected by the same changes in local policies and depend on the same provider of utilities.
To control for the bias in the standard errors, Moulton (1990) suggests that standard errors should be clustered according to unit of aggregation. In present case, this implies that firm level regressions use micro-regional level clustering.
Results
This section present the regression results. First, to provide a baseline picture equation (1) is estimated as pooled OLS without firm fixed effects. Second, instead of region and sector dummies, equation (1) is estimated by fixed effect specification on the separate samples of trading and nontrading firms. In principle the two approaches are the two sides of the same coin, however separating the sample also allows for the controls to take up different estimates. This section will provide modifications on the sample to account for the possible differences across trading and non-trading firms. Furthermore, specifications using fixed effect setup are investigated to confirm choice of geographical unit and that allow agglomeration channels time to take effect.
First, basic results will be presented, followed by a few subsections each suggesting a modification and discussing its result.
Basic results
The pooled OLS estimations provide a good basic portrayal of the relationship between agglomeration and productivity. OLS results are summarised in Table 2 . The first column starts with a baseline OLS regression, where the least restrictive geographical control is used: county. Results suggest that on average firms in twice as agglomerated environments show 7.2 percent higher productivity. On top of this agglomeration premium, traders appear 2.2 percent more productive in locations where twice as many manufacturing workers are employed. The controls suggest that trading firms, larger firms and foreign owner firms are more productive. The next column uses an extra geography control named bigcity. This variable is a dummy, which takes on one if the firm is located in one of the principal cities of the 20 counties or in Vác or Budaörs, two cities near Budapest. The reason to include bigcity is to control for city amenities (infrastructure, transport hubs) that might attract firms and make them more productive and thus related to the density of the general population rather than manufacturing. We find that the dummy variable itself is positive and significant, implying that firms in the principle cities of the counties are 5 percent more productive. The control has only a minor effect on the other variables. In the third column, instead of county level, micro-region level dummies are included. Besides refining geographical control micro-region level dummies implicitly control for the area of the geographical units over which our agglomeration variable is defined. Thus, using micro-region level controls also adjusts our agglomeration variable toward the notion of density, and captures the average distance between firms and people which translates into a measure of easiness to communicate. 10 The third column results show a general agglomeration coefficient of 7.4 percent and 2.2 percent for the coefficient of the crossterm.
The fourth column, our preferred OLS specification, repeats the previous specification, but clusters standard errors according to micro-regions. As discussed previously, using aggregate measures as regressors might run the risk of underestimating standard errors. Using Moulton correction, estimated standard errors increase considerably for the coefficients of column four. For example in the case of the coefficient of agglomeration X trader variable the standard error estimate increases from 0.003 to 0.004. This highlights the importance of clustering and allows to reduce the risk of falsely rejecting the null-hypothesis of no effect.
OLS results so far suggest that trading firms are on average 2.3 percent more productive in double dense environments than non-traders. It reinforces the unconditional picture portrayed in Figure 2 of international traders being more productive in agglomerations with firm and location level conditions. OLS however fails to control for firm specific unobservables that might be correlated with the agglomeration variable.
To look at within effects, panel fixed effects estimation is employed in the fifth column of Table 2 . The inclusion of firm fixed effect will not only control for the unobservable characteristics of the firm, but also that of the region that contains it. Thus it allows to control for favourable first geography characteristics that both increase productivity and attract more firms. In the case of traders it implies that we are able to control for proximity to borders, transport hubs and rivers, which both foster productivity and agglomeration of traders.
Furthermore, fixed effects specification is able to control for initial condition problems, which alleviates possible biases from spatial sorting. If more productive traders were more likely to locate in agglomeration, then not considering ex-ante higher productivity would result in attributing effects from spatial sorting to that of agglomeration. This phenomenon may be a result of increased competition of bigger cities allowing for the fittest firms to survive. Recently, Combes et al. (2009) tried to distinguish between agglomeration effects and selection of better firms for French firms. They find evidence for the former and little or no evidence for selection. Nevertheless, as fixed effects estimation identifies from within firm variation of the agglomeration variable, which is identical for both traders and non-traders by not excluding own employment, the agglomeration premia measured by within estimation can not be entirely attributed to spatial sorting.
Column five of Table 2 equation (1) uses cross-term and firm fixed effects. There are two major differences found with respect to OLS estimation. One is that the coefficient of agglomeration increased to 0.1, the other is that we find that trading firms are only 0.5 percent more productive relative to nontrading firms in a twice as agglomerated environment. These results suggest the importance of firm level unobservables and that of spatial sorting. The decrease in the agglomeration premium of traders suggests, that more productive traders are more likely to 'self-select' to agglomeration. Importantly, the variable of interest, the cross-term involving trader status and the agglomeration variable, is identified quite differently than in the OLS case. It is identified from those firms that switch trading status and their surrounding shows considerable change in the size of employment over time. However, we would like to narrow identification of agglomeration premium of traders to changes in the agglomeration variable and not changes in trade sta-tus.
11 Therefore, the sample of firms is divided into three. The first subsample involves firms that never trade. The second those firms that trade occasionally, that is, it contains firms who start and discontinue to trade, or trade occasionally, while the third subsample includes firms that always trade. In this latter sample firms are allowed time to build, that is firms not trading in their first year present in the sample are considered always traders.
On each subsample equation (1) is estimated using fixed effects specificationof course without the agglomeration × trader cross term. The results displayed in Table 3 imply that firms that are involved in international trade show higher productivity in agglomerated economies than nontrading firms. Also, one can observe a ranking of agglomeration premium as trade involvement over the subsample increases, both in significance and the magnitude of the coefficient estimate. Nontrading firms on average show 6 percent higher productivity in twice as agglomerated environment, while always traders exhibit 16 percent of such premium. Occasional traders show a premium in between non-traders and always traders. Results showing that always and occasionally trading firms show higher than ten percent productivity premium in twice as dense economic environment suggests that a considerable part of the general agglomeration premia found in Hungary is due to international traders. Note that this primary role of traders in agglomeration premium detected remains true should part of the result arise from spatial sorting.
In the following subsections we take a closer and more careful look at the results of Table 3 .
Controlling for the difference of traders
Trading firms differ from non-traders in a number of characteristics. Table 4 illustrates the difference across trading firms in Hungarian manufacturing. It shows coefficient estimates of exporter and importer dummies regressed on the variables in the first column. We see that traders are more productive, more capital intensive and more than three times larger than non-traders. Therefore, one might argue that running regressions with the purpose of comparing these two subsets of firms runs the risk of making comparison across different parameter distribution. Hence, finding different agglomeration coefficient of traders and non-traders is affected by the fact that we do not restrict other parameters to be equal across firms. As indeed visible from Table 3 firm size and foreign ownership might have a different effect on trading and nontrading firms. Harnessing a simple technique developed for a propensity matching approach, the overlap in covariate distributions is improved by trimming the subsample of traders and non-traders. The procedure, taken from Imbens & Wooldridge (2008) , is as follows: as a first step a logit regression is run to express the probability of being a trader while controlling for productivity, foreign ownership, firm size, general agglomeration variable and also time, region and sector fixed effects.
P r(trader=1)
Obtaining the propensity score for each observation, the subsample of traders is trimmed by excluding those in the highest 20% of the score distribution of traders. Observations of non-traders being in the lowest 20% of the respective score distribution were dropped. The trimming resulted in neglecting firms whose characteristics imply that it is very unlikely that they could be in a different trade status. Though Figure 2 suggests that there is a considerable overlap in the productivity distribution of traders and non-traders, we would like to lessen the effect of high productivity traders on our results.
The coefficient estimates on agglomeration variable using the trimmed sample are collected in the third row of Table 5 . 12 To facilitate easier comparison the table also collects coefficients from regressions using plain fixed effects in its first row and replicates results of Table 3 in its second row. The second row, unlike the first, uses clustering of standard errors. We find that the Moulton correction reduces the significance of estimates in the case of the non-trader and occasionally trader sample. When comparing results from full subsamples to those obtained from using the trimmed sample two changes are observed. The coefficient in the case of never traders sinks from 6 percent to 0.6 percent and is also insignificant at any level.
The result implies that only trading firms show productivity premium in more agglomerated environment and no agglomeration premium across nontrading firms can be confirmed. It is important to note that the previous positive premia in the case of never traders were due to the strong difference of firm characteristics across the subsamples. The detailed results for the estimations using trimmed sample and others in Table  5 are available in the Appendix in Table 12 .
Adding spatial dependence controls
When choosing micro-region level stratification as the basic unit as boundaries to external economies we neglected the possibility that agglomeration ranges further that this artificial unit. Artificial division of space causes a problem if it separates regions that are otherwise bound together economically. 13 Stratification divides up the more or less continuous economic and social space. This is often the case when examining metropolises or economic regions that were previously separate cities. Also, when two regions share the same natural resource: a mountain with ores or a river. In the data, therefore, the e.g. the population of the neighbouring regions will be correlated spatially.
This problem can be remedied by point pattern analysis, using the exact geographical location of the firm or plant. Recently, Cainelli & Lupi (2008) use this approach when estimating effects of agglomeration economies in Italy. Their results suggest that the use of geographic units, such as standard metropolitan units, administrative regions or provinces, can be misleading. Using exact distances between economic units also allows for the estimation of scope of agglomeration effects, which fade over space.
Fig. 3. Creating SL variables: Example Borsod county densities 1999
Micro-region of Edelény -2.29 --2.02 -3.14 --2. 29 -4.59 --3.14 -4.96 --4.59 -6.88 --4.96 (a) agglomeration Neighbours to Edelény -2.49 --2.42 -2.61 --2.49 -2.75 --2.61 -3.06 --2. 75 -3.08 --3.06 -3.21 --3.08 -3.99 --3.21 -3.99 --3.99 (b) SL-agglomeration Unfortunately, our data does not allow for such analysis, as exact address or such valuable information such as GPS coordinates, are not at our disposal. Instead, to control for agglomeration effects not bound within microregions firm level regressions including both the average characteristics of the immediate neighbouring micro regions are estimated. Note that controlling for this effect is different from the fixed effects specification as it allows for time variance in characteristics of the greater neighbourhood of the micro-region. Figure 3 provides an illustration of the spatial autocorrelation problem and also helps the understanding of the creation of spatial lag variables (we use SL prefix for spatial lag). On the left of the figure one can see the 9 microregions of Borsod county coloured according to the distribution of manufacturing employment in 1999. Borsod is in the north-east of Hungary, all borderlines to the north are the national border to Slovakia. We pick a micro-region, Edelény, as all its neighbours are within Borsod county. As pointed to on the left part of the graph, Edelény is surrounded by two very dense regions from west and south-west. Thus actually Edelény, though itself not that populated, can be considered as part of a broader agglomerated region.
Not considering spatial dependence induces problems. For example, if firms might find it profitable to locate to Edelény as they are still in the proximity of the dense and productive location of e.g. Miskolc. Then given that a considerable amount of firms like to do so, then own density and productivity will be correlated positively to both productivity and density of neighbours. Then given the assumed positive relationship between own and neighbouring micro-regions density and productivity, ignoring spatial autocorrelation will result in the overestimation of the agglomeration effect.
To control for this possible bias, spatial lag variables of employment and productivity were constructed in the following way. We took the manufacturing population and value-added measures summed over the immediate neighbouring micro-region and expressed total log of total employment in the proximity and productivity as log of total VA per total employment. Thus each micro region's immediate neighbourhood is accounted for. In the right part of Figure  3 , the micro-regions of Borsod county are shaded according to the density of their neighbours. Edelény is now more heavily shaded indicating its proximity to densely populated regions.
SL-agglomeration rt = ln
SL-productivity rt = ln
where, va is firm level value added and I is an indicator function, which takes up value one if a firm is located in the neighbouring microregion to r. Adding spatial dependence variables the specification to be estimated by fixed effects becomes:
The results from fixed-effects regressions including spatial lag variables for neighbouring manufacturing density and productivity are collected in the fourth row of Table 5 . Neighbouring productivity is found important for nontrading firms only, thus it does not change our basic inference about traders agglomeration premium.
We found that possible benefits from agglomeration can be primarily captured by choosing the microregion as a basic spatial unit. Micro-regions are not too small, such that its economy would be generally dependent on its neighbours. Results thus imply that agglomeration benefits do not expand over the 15-30 km radius of the micro-region.
Controlling for Budapest
Another reduction of the sample may be crucial given the centralised nature of Hungary. Budapest, the capital of Hungary is the most economically dense part of the country. Almost 40 percent of economic activity takes place in Budapest, which holds about twenty percent of the population and twentyfour percent of the manufacturing population. It is important to see whether the fact that Budapest can be considered an outlier in the Hungarian economic geography has a major effect on the results. Brülhart & Mathys (2008) , in their investigation of agglomeration effect in case of CEE countries, point out the important role of regions close to capitals.
To control for possible outlier driven results all firms having their headquarters located in the capital are omitted. Estimation results are displayed in the last row of Table 5 .
Two changes with respect to the whole country sample are detected. First, coefficients of never and occasionally trading firms are insignificant. This finding further confirms the agglomeration premium traders enjoy. Second, the always trader estimate is both lower and less significant if Budapest firms are excluded from the estimation.
Results suggest that only the most intense traders enjoy agglomeration premium. However, we confirm that the agglomeration force exercised by Budapest has a great impact on Hungarian economic geography.
Closer to Causality
Another important aspect of using fixed effects estimation is that it implicitly assumes changes in the local density of economic activity have immediate effect. However, benefits from agglomeration might take time to materialise. The flow of e.g. trade related information propagated by managers leaving a firm for another might take some time to take actual effect, have new contracts concluded, or new markets targeted.
To allow agglomeration not only to have immediate effect lags of agglomeration variable will be included in equation (1) when conducting fixed effects estimation on samples of never and always traders. The specification to be estimated:
The inclusion of lags and leads of agglomeration has another advantage, namely it might remove remaining simultaneity between contemporaneous micro-region specific shocks and the employment choice of local firms. This allows to argue more convincingly for a causal relationship between agglomeration and productivity. Table 6 displays results using agglomeration variable leads and lags. It consists of two panels, A collects regressions for never traders, B contains regressions for always traders. The first column in each panel replicates Table 3 , it uses contemporaneous agglomeration as regressor and Moulton corrected standard errors.
Columns from 2 to 4 use t-1 and t-2 lag of agglomeration variable. The results in the case of never traders reveal that there is no significant relationship between past changes in agglomeration and current productivity. However, in the case of the always trading firm all past lags used, either used individually or jointly, appear to be positive and significant. Column 4 using both lags and contemporaneous agglomeration measure suggests that it may last at least one year to have agglomeration benefits realised: the contemporaneous variable is not significant when past values are also included.
In column 5 both past and future values of agglomeration variable are included. We find that the future value of agglomeration is significant, while lagged value is not. The finding in the case of always traders is just the opposite.
Results suggest that higher productivity of traders in a more agglomerated environment can be partly attributed to a causal relationship. However, the previously detected positive relationship between agglomeration and productivity in the case of never trading firms cannot be regarded as causal. In the case of nontraders only the lead of the agglomeration variable was found significant.
Possible channels of the traders' premium
In this section traders' premium is further investigated by refining trade and agglomeration measures. First, agglomeration is separated to measure own sector concentration and agglomeration implied by employment belonging to other industries. Second, trading status will be examined separately for exporters and importers taking the intensity of trading into account. Glaeser et al. (1992) proposed the separation of agglomeration to localisation and urbanisation effects. Localisation economies arise from spatial concentration of firms that belong to the same industry. Urbanisation economies, as proposed by Jacobs (1969) , arise from the wider variety of industries and firms cross-fertilising each other. The two ideas propose different regional policies: localisation implies specialisation of a region in one or few industries or formation of clusters, while urbanisation favours access to a larger variety of inputs and promotion of industry co-location.
Separating urbanisation and localisation
The within industry external economies (localisation) explicitly model the original Marshallian idea that co-located firms within industry may share common buyers and suppliers that create increasing returns, and they might harness specialised labour force. In addition, workers are more likely to change jobs within industries facilitating knowledge spillovers. Between industry externalities (urbanisation) represent the wider variety of intermediate inputs and knowledge that also generate increasing returns and proxy the fact that production takes place in a more urbanised environment.
Recently, Martin et al. (2008) have investigated the relative importance of localisation to urbanisation on French firm level data. They have found firms benefit from localisation rather than urbanisation. This study uses their formal definitions. Thus, the localisation measure at firm level is:
where sector is k and location is r. To separate the urbanisation effect, that is the spatial concentration of employment of the other sectors in a given micro-region, urbanisation is defined as:
When separating localisation and urbanisation variables similar econometric problems are encountered as in the previous section. Thus, equation (1) is modified the following way:
More attention is paid to the localisation premium in this section for the following reasons. First, localisation is defined more tangibly. While, as urbanisation is a necessary complementer of localisation in describing regional economic geography, it does not provide information on the actual quality of diversity. Second, as we argued in the introduction, trade related exter-nal economies, such as trade specific (product or market) information, skilled labour and scale effects are more likely to work within industry.
We estimate eq. (7) with fixed effect panel specification. 14 To assess the role of trading firms, again, a dual approach is used: incorporation of cross-terms of trader dummy with the agglomeration variables and separating the sample into trading and not trading firms as before. To alleviate possible biases from the contemporaneous change in trade status and the density of economic environment in cases when cross terms are included and also when subpopulation are separated, we excluded those firms that switch trade status. The results are displayed in Table 7 . Estimation using cross terms of localisation and urbanisation for identifying trader premium finds no significant general agglomeration coefficient, however, suggests that traders show better performance in more localised but not urbanised environments. Regression on separate samples reinforce the higher localisation premium for traders. While the localisation coefficient for non-traders is 2.4 percent, the corresponding figure for non-traders is 3.3 percent. Furthermore, separate sample regressions imply that traders show higher productivity in more urbanised environment unlike non-traders. Though the six percent urbanisation coefficient is only significant at the ten percent level, results suggest that besides the localisation, a 14 When defining localisation we may find often firms that do not have any same sector neighbour within a micro region. This would imply empl tkr − empl it is zero. Note, that we added one to both of the agglomeration variables so that we can take logarithm even in this case. This might not be as innocent as it looks: zero will appear for some firms as multiplier in their production functions due to the log-log specification. To test our possible error in inference we ran key equations excluding such firms. We found that our primary estimates of localisation are actually lower than those, independently of trade status.
considerable share of previously found agglomeration premia of traders stems from urbanisation.
Export and Import
After the voluminous literature on the difference of exporters to other firms in many respect, recent studies suggest that import activity is equally important predictor of firm level heterogeneity. See for example Bernard et al. (2007) for exporters , Castellani et al. (2008) or for comparing exporters and importers). For these reasons both kinds of traders were examined. However, so far traders, either exporter or importer, were treated alike, though, exporters and importers might not draw the same benefits from agglomeration. For both exporters and importers spillovers of information about the foreign market and foreign channels are key. However, export and import related information differs. Exporters require information to market their final product: they are in need of distribution channels, they require information on consumer behaviour, and changes in regulations and standards. Importers require information for intermediate inputs: they are in need of foreign suppliers who provide input that meets their quality, price and timing needs. Import firms in an agglomerated environment, for example, are more easily targeted by foreign promoters and thus can import from abroad more easily. Furthermore, it is important that set of export and import partner countries differ in Hungary. While in both cases Germany and other European countries are foremost partners, in the case of imports Asian and Far Eastern countries' share increase gradually over time. Given the cultural distance and language barriers with these countries, to access trade related information might differ in the case of imports.
To assess the relative importance of the type of trade for agglomeration premium regressions are estimated both on separated sample and on full sample with cross terms of trade status and agglomeration included. The results are displayed in Table 8 , where the first two columns are full sample within regressions for examining exporters and importers premia and the last three columns use specific subsamples of firms, never traders, always exporters and always importers. Separated sample regressions imply that both exporters and importers show higher productivity in a more agglomerated environment than non-traders. Also, importers seem to have a slightly higher premium. The close results in the case of exporters and importers are due to the large number of two-way traders in the Hungarian economy. The regressions using cross-terms confirm that importing activity plays a more important part in the higher agglomeration premium of traders. The relative advantage of importers in agglomeration premium can be attributed to higher sensitivity to urbanisation. In Table 9 the last three columns of Table 8 are replicated with replacing the general agglomeration variable with urbanisation and localisation to disentangle possible effects. The results confirm the higher localisation premium of trading firms in case of both exporters and importers. However, the urban premium is the most significant in the case of importing firms, constituting a considerable part of traders' agglomeration premium. 
Concluding Remarks
This paper investigated whether international traders are more sensitive to the density of the economic environment. A rich panel of Hungarian firms from 1992-2003 was used with detailed information on balance sheet and exportimport activity and examine the premia of agglomeration economy firms at the micro-region level (NUTS 4). It was shown that international traders are more productive in a more agglomerated environment. Pooled OLS suggest an agglomeration-trader cross-term effect of 2.5%. Fixed effect regressions across trading firm imply that traders in twice as agglomerated environment are 12-16 percent more productive. This result is robust when controlling for the difference in characteristics of trading and nontrading firm and outlying manufacturing density represented by the capital city, though the coefficients are smaller. Similar productivity differences across nontrading firms were found to be smaller or insignificant.
The larger part of the difference comes from the traders in more diverse environments, who are more productive, but also localisation seems to matter. Traders are on average 3.4 percent more productive in an environment that contains twice as many workers of their own sector, while the corresponding figure for non-traders is only 2.3 percent. These findings imply that international trade status is an important heterogeneity that should be taken into account when assessing agglomeration economies at firm level.
Our observation may be consistent with several phenomena. First, agglomerated environment enhances foreign trade related activities, provides better flow of information about new market possibilities, better transportation and logistics services and supplies workers with higher skills and knowledge of foreign language. Second, it is also possible that selection effects between trading and non-trading firms act differently: the least productive traders are less likely to afford congestion effects of agglomeration. Third, it is also possible trade related first geography amenities and agglomerations coincide, as in the case of a harbour city. Thus traders in other areas would suffer a more than proportionate disadvantage. We believe that after having controlled for regional characteristics the first two options are more likely. That is, agglomeration is not only beneficial for traders when it is located around a harbour or transport hub.
Hungary is a rather small open and landlocked economy, which does not necessarily make it a good playground for economic geography investigations. However, we believe that our results might serve as a possible lower bound for international traders' sensitivity to agglomeration economies and in their role of assessing its scope.
From a policy point of view, our results are interesting for the following reasons. When evaluating cluster formation policies and promotions of agglomerated economies it is important to consider the openness of the sectors in question. Producers of nontradable goods might not benefit from these policies the same. This also implies that policies promoting agglomeration of trading firms or attracting FDI is an even more important tool of regional policy.
Technical Appendix
This appendix section describes the productivity estimation approached we used. To address econometric problems arising from selection, input endogeneity and that of trade status we used a modified version of the estimation method proposed by Olley & Pakes (1996) , (OP). We start the following CobbDouglas production function using indicesi for the firm and t for time.
where y it , k it , l it , m it denote the natural logarithm of output, capital, labour and inputs. Productivity is denoted by ω it and ϵ it stands for the measurement error in output. In our analysis output is captured by real value added, capital is by the deflated value of tangible fixed assets and labour by annual employment. Productivity is assumed to follow a first order Markov process:
with η it being an exogenous shock process.
Estimating equation [8] by OLS entails several problems. First, due to the annual periodicity of the data, it is safe to assume, that firms get a fair perception of productivity process for the period at beginning of the year and are able to change their decision on input choices accordingly. That is, k it , l it are correlated with ω it , which makes estimation biased and inconsistent. Secondly, every year firms whose productivity falls below a certain threshold will be forced to shut down. This implies, that next year productivity distribution will be of a selected sample of the surviving firms. Ignoring the selection problems will again bias the estimation of the input coefficients. Thirdly, as internalisation plays primary role in our analysis we need to consider the possibility that investment and exit behaviour of the firm is correlated with its export and import status. Furthermore, trading firms, especially importers face different input prices. Exchange rate changes over the examined period might induce a measurement error in the prices used in the estimation. This problem raised by e.g. Amiti & Konings (2007) . To account for these issues we used two modifications to the standard OP procedure. On one hand, when calculating value added, imported input values account for the changes in real exchange rate. On the other hand the OP procedure investment processes involves firms export and import status.
The OP relies on the existence of a monotonic relationship between investment i it , capital and productivity, see Pakes (1991) . Therefore this relationship can be inverted to express productivity of the firm.
For aforementioned reasons we also include trade variables in the investment decision. X is export status dummies, taking up one when the firms show activity of trade. The dummy for import activity was split to indicate trade from low and from high wage countries, M L it and M H it respectively. Substituting for the unobserved productivity term:
This regression gives consistent estimates of β l and β m . Since the functional form of ϕ(·) is unknown, we use a linear model that includes full interaction term polynomials of the arguments. The estimation providesφ.
The second stage of the estimation, that control for the selection bias caused by low productivity firms exiting the sample gives the estimates of the remaining coefficients. The probability that a firm survives to t (s t ) can be expressed as being above a certain productivity threshold ω t . The survival probability (P t ) can be estimated by probit regression as a polynomial function of capital and investment and trade status crossterms.
P r(s
Rearranging 8 and taking expectations given that the firm survived, we have:
E(y it − β l l it − β m m it |k it , s t = 1) = β 0 + β k k it + E(ω it |ω i,t−1 , s t = 1) (13)
Using the Markov property of productivity, and the notion that once survival and past productivity is realised k it is known.
where ξ it is the surprise efficiency for surviving firms, which does not effect last period exit or investment choice. The remaining unknown E(ω it |ω i,t−1 , s t = 1) is a function of past unobserved productivity and surviving probability. Olley & Pakes (1996) suggest to proxy these variables with the estimated survival probability and the lagged value of investment function estimated in the first stage: Table 10Table 12 . Agglomeration premium by trading activity, robustness 
